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Abstract
The usability of ISO/IEC 25000 series SQuaRE and other existing software quality models seems unsuitable for unique soft-
ware products such as game software. This study revealed that playability has a higher predictive capacity than usability for
evaluating game software quality using a survey methodology involving 344 Chinese respondents and 142 South Korean
respondents. Specifically, dimensions of playability in terms of enjoyable, exciting, fun, interesting, relaxing, novel, creative,
convenient, curious, fantastic, stimulating, splendid, effective and attractive positively influenced both Chinese and South
Korean game software users’ satisfaction. In addition, results show that there is a significant difference between Chinese and
South Koreans in playability dimensions such as exciting, relaxing, novel, creative, convenient, curious, stimulating, splendid
and attractive. This study extends the existing knowledge on how playability influenced game software users’ satisfaction and
software quality, and limitations were also highlighted.
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Introduction

According to the 2017 Global Games Market Report
from Newzoo (2017), the global revenues of game soft-
ware reached $107 billion in 2017, and Chinese consu-
mers dominated the global game market. For example,
China contributed $24.4 billion in revenue to the mobile
game market in 2016, followed by the USA ($23.6 bil-
lion), Japan ($12.4 billion) and South Korea ($4 billion)
(Newzoo, 2016). The studies on game software are not
new since they can date back to the early 1980s; never-
theless, in recent years, there has been a rising interest in
game software studies in developed nations such as the
USA, Japan and many more (Perani, 2012). Ullmann
et al. (2023) stated that game studies should be consid-
ered similar to the study of the field of architecture
which include elements of the esthetic aspects, media
studies, and sociology. However, game studies should
also need to be treated as an independent academic
structure because they cannot be reduced to a single
entity entertainment (Aarseth, 2001).

The ISO/IEC 25000 SQuaRE is one of the series of
ISO/IEC which has been considered an important model

for evaluating the quality of all types of software prod-
ucts (Nakai et al., 2017). Many software-related
researchers considered the SQuaRE model suitable for
evaluating the quality of all software products (Estdale &
Georgiadou, 2018). However, recent scholars argued that
the SQuaRE model is ineffective for testing the quality of
certain types of software, such as games software (Koh
& Jiang, 2020). Specifically, usability as one of the eight
characteristics of SQuaRE’s product quality model, plays
the most important role in determining software quality
because it is considered the ultimate goal of each soft-
ware product (Koh, 2017b). However, the definition of
usability, or the effect of characteristics of usability on
game software quality seems to be outdated (Koh &
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Jiang, 2020). Moreover, playability is similar to usability
which can be considered as the psychometric measure-
ment for evaluating software quality for game studies.
Although studies on usability have been growing explo-
sively over the past 10 years, the research on the effect of
playability on game software is still at its preliminary
stage.

Additionally, teachers and students seek educational
software to enable an improved and more recognized
approach to learning (Ahmad, 2019). This is because
educational games serve as an educational system that
enables leaners to learn and expand concepts while pro-
viding a learning experience, boosting motivation, and
engaging critical thinking to improve cognitive skills
(Sungkaew et al., 2022). However, educational games
have demonstrated positive and occasionally negative
effects on educational learning. Specifically, the influence
of educational games is still unresolved as to how to
guarantee quality learning outcomes are achieved
through educational games and what game designers can
do in their development processes (Ahmad et al., 2014).
It is critical to comprehend how educational games and
software quality assurance from a software engineering
perspective are providing potential customers with suit-
able products (Ahmad, 2019). Thus, the current study
attempts to apply both usability and playability for mea-
suring their effect on the quality of game software.

Literature Review

Usability

According to the ISO/IEC 25000 SQuaRE, usability
refers to the degree to which a product or system can be
used by specified users to achieve specified goals with
effectiveness, efficiency and satisfaction in a specified
context of use. However, there are various definitions of
usability that can be found in past studies (González-
Sánchez, Zea, & Gutierrez Vela, 2009; ISO/IEC
25010:2011, 2011). Some researchers demonstrated that
usability is linked to the product itself (Nielsen, 2012; Z.-
X. Wang et al., 2022) while other studies have shown that
usability is connected to users’ experiences (González-
Sánchez, Zea, & Gutierrez Vela, 2009; González-
Sánchez, Montero Simarro et al., 2009; Lim et al., 2019).

Nevertheless, certain studies showed that it had been
difficult to extend traditional usability methods for eval-
uating game software. For instance, traditional software
product studies could examine usability in terms of the
twin goals of ease of learning and ease of use, but Song
et al. (2007) indicated that game software is different
from other software products as the nature of games was
utilized during leisure time and to provide fun. Hence,
the main goal of game usability is to reduce fun obstacles

and enhance the enjoyment of game participation. On
the other hand, software productivity strives for consis-
tency, but game software needs to provide a slightly dif-
ferent user experience each time (Esposito, 2005).
Therefore, there is a significant difference between game
software and utility-based application software.

Playability

Certain researchers criticized the applicability of ISO/
IEC 25000 SQuaRE’s product quality model for evaluat-
ing all types of software due to the incompatible relation-
ships among internal views, external views as well as in-
use views (Koh & Jiang, 2017). In other words, the con-
cept of ISO/IEC 25000 SQuaRE is ambiguous when it
comes to defining some characteristics and the causality
between these views. For example, researchers indicated
that usability can be a fundamental characteristic of
quality, which has a direct or indirect effect on other
characteristics in the quality models (Jaiswal et al., 2022).
Playability is a set of properties that can describe the
player experience using a specific game system whose
main objective is to provide enjoyment and entertain-
ment (González-Sánchez, Zea, & Gutierrez Vela, 2009;
González-Sánchez, Montero Simarro et al., 2009). The
game software quality focus on how players interact with
basic game elements (user interface, games, and gaming
platforms) and playability in game software is a broad
term because it needs to cover multiple aspects of the
game (Korhonen, 2016). ISO 9241-11 in ISO/IEC is the
reference to this definition and demonstrated that play-
ability is the extension of ISO’s usability or quality in use
for the player-centered video game. Playability is a term
that depicts the player’s individual experience about
function, interaction, storyline, and the audio and visual
effects of a certain game (Lee, 2015). González-Sánchez,
Montero Simarro et al. (2009) indicated that playability
is mainly about joy, emotion, fun and usefulness of the
game software, and specify playability as the property of
a user’s experience.

As part of the literature review process, the Scopus
database for advanced search was accessed and the
search keywords were entered in the following order:
game software, playability, game software usability,
game software quality. A total of 677 articles were
retrieved; 353 articles related to game software, 83 arti-
cles related to playability, 201 articles related to game
software usability, and 40 articles related to game soft-
ware quality.

Based on the number of papers issued, the research in
this field has been relatively active in recent years, and
the number of relevant papers issued each year is more
than 20 (See Figure 1). Among them, the number of
papers issued in 2016 was the largest, 33 and there were
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at least 23 articles in 2017, 2019, and 2020, and it is
expected that this research field will remain popular in
2022.

A keyword co-occurrence analysis of relevant articles
in the above research fields was conducted, and diagrams
on the co-occurrence was created (see Figures 2–4). It
can be seen that the research foundation and research
bridge in the field of game software are video game, game
theory, gaming, virtual validity, and other research fields.
The focus of this research is game software playability
and game software usability, which are also reflected to
some extent (see Figure 2). Through in-depth analysis, it
can be seen that the relevant research in the research
direction of game software playability is mainly reflected
in the field of user experience. Research in the field of

game software usability is mainly reflected in the field of
‘‘ease of use’’ and video games. In order to conduct a
deeper analysis of the two related research fields, the key-
word co-occurrence atlas of metadata of research papers
related to game software playability and game software
usability retrieved from the Scopus database were made
available for analysis (See Figures 3 and 4).

It can be seen from the co-occurrence analysis high-
lighted in the above figures, that research on game soft-
ware playability related fields has strong relevance,
mainly reflected in video, engagement, user experience,
educational video game, game metrics, player experience,
digital game, mobile gaming and other areas of research.
In the research direction of game software, the content is
relatively comprehensive, the attention is high, and most
of them are in the research field of emerging things, with
strong practical characteristics. However, according to
the graph of game software usability research field, the
relevance of the research is weak, and most of them stay
at the theoretical level. It is related to game theory, gam-
ing, and online game.

In order to analyze the research evolution process of
game software playability related fields, a key word time
zone map of the research field was created to explore the
evolution process and research frontier content of
research hot spots in this field (See Figure 5). It can be
seen that previous research in this field mainly focused
on fields such as serial game, educator game authoring,

Figure 1. Annual number of documents issued in game software
quality.

Figure 2. Co-occurrence analysis of game software.
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educational video game, game user research, user experi-
ence, digital forestry, engagement, movement, and so on.
In the medium term, it mainly focuses on mobile game,

artistic intelligence, digital technology and other fields.
Recent research focuses on game design, messaging ser-
vice, multimedia service, cybercrime, genetic algorithm,

Figure 3. Co-occurrence analysis of game software playability.

Figure 4. Co-occurrence analysis of game software usability.
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game development and other emerging topics in this
field.

In order to clarify the content category of the research
field, the keyword clustering analysis is carried out from
677 retrieved articles again (See Figure 6). Through clus-
tering, it is found that there are six effective clusters,
including #0 playability, #1 serious game, #2 artificial
intelligence, #4 playing style, #5 mobile game, and #7
software process improvement. The content under each
cluster mainly includes: #0 playability (playability; serial
game; massively multiplayer online role playing game;
game metrics), #1 serious game (serious game; jeu sér-
ieux; émotion; domain specific visual language; algor-
ithme automatisé), #2 artificial intelligence (artificial
intelligence; prodecural content generation; game), #4
playing style (playing style; adaptation; personality type;
assessment; affective serious game), #5 mobile game
(mobile game; herb related knowledge; herbopoli), and
#7 software process improvement (software process
improvement; online game; process assessment; game
development methodology; game performance).

Playability is more suitable for evaluating game soft-
ware than usability by definition due to playability is
more focused on the users’ emotions and feelings, which
plays an important role in being attractive to users.
Nacke (2009) indicated that good playability should be
considered as a prerequisite for evaluating game

experience as it refers to the game and game design.
Thus, playability should not separate the players’ actions
and the game concepts because the concept of playability
is associated with fun, flow, fulfillment, players
experience, satisfaction, engagement, and pleasure
(Wong et al., 2010). Such attributes are related to the
players’ perspective should be included in the playability
models.

Furthermore, most utility-based application software
focused on how useful it can be to its users, thus, usabil-
ity had always been the main area of focus by scholars.
However, when individuals play with game software,
they always choose the game based on enjoyment result-
ing in a more emotional feeling attached to the game.
They will not select a game software based on whether a
game software is efficient or effective or even useful. In
addition, it is reasonable to ensure that efficiency is not
ruled out by playability (González-Sánchez, Zea, &
Gutierrez Vela, 2009) because minimizing time may not
be an objective related to playing video games while
effectiveness is defined to be almost the same as typical
efficiency (Koh & Jiang, 2017). Therefore, based on the
arguments above, it is believed that the general software
quality models (e.g., SQuaRE) are unable to meet all
game studies’ expectations, and for most game software
studies, it is quite rare for researchers to focus on the
playability aspect.

Figure 5. Keyword time zone map.
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Methodology

A purposive non-probability sampling technique was

adopted to collect data at Binzhou University, China

and Chungbuk National University in South Korea,

from 19th November to 3rd December 2019. Varsity stu-

dents were chosen as samples for multiple reasons: (1) a

large proportion of Chinese and South Korean students

are game software users (CNNIC, 2015); (2) they are

advanced users of information technology (L. Wang

et al., 2021); and (3) this demographic segment from

both countries is a major contributor to of game soft-

ware revenues (Newzoo, 2016). All questionnaire items

related to playability were adopted from past relevant

studies (see Table 2 & Appendix: Questionnaire) and

evaluated by field experts to ensure respondents’ under-

standing of the items. The questionnaire items were

translated into Korean and Chinese respectively with the

back-translation method using three bilingual experts to
reduce translation ambiguity. A pre-test was performed
with a total of 33 respondents to ensure instrument
validity and understanding and to prevent potential data
quality issues. A five-point Likert scale ranging from
‘‘strongly disagree’’ to ‘‘strongly agree’’ was used to eval-
uate the questionnaire items.

A total of 650 Chinese language version question-
naires and 253 Korean language version questionnaires
were distributed to each country’s respondents. After
eliminating invalid responses, 344 Chinese language
questionnaires and 142 Korean language questionnaires
were analyzed for this study. Among the 344 Chinese
respondents, most of them (36%) reported that they uti-
lized game software twice in the last week. Of the 142
South Korean respondents, the majority of the respon-
dents (46.5%) reported that they utilized game software
once in the previous week (see Table 1).

Figure 6. Cluster analysis of keywords.

Table 1. Result of Descriptive Statistics.

China South Korea

Item Frequency Percent (%) Frequency Percent

How often did you play the game software last week One time 121 35.2 66 46.5
Two times 124 36.0 46 32.4
Three times 48 14.0 18 12.7
More than four times 51 14.8 12 8.5
Total 344 100 142 100
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Data Analysis and Results

Exploratory factor analysis (EFA) with the principal
component method and varimax rotation was performed
using SPSS and Python. EFA is a multivariate statistical
method that has become a fundamental tool in the devel-
opment and validation of psychological theories and
measurements (Watkins, 2018). Both the Kaiser-Meyer-
Olkin (KMO) and Bartlett’s test of sphericity should take
into account in the EFA procedure assuring the suitabil-
ity of the data for EFA. A KMO value more than 0.5 is
considered to be acceptable (Hair et al., 2010; Kaiser,
1974), KMO value between 0.5 and 0.7 is mediocre and
between 0.7 and 0.8 is good (Hair et al., 2010). The
KMO and Bartlett’s test of sphericity results of Korean
data showed that the KMO measure of sampling ade-
quacy is 0.692, the approximate Chi-Square is 1,922.951,
df=496, p\ .05; the KMO and Bartlett’s test of spheri-
city results of Chinese data showed that the KMO mea-
sure of sampling adequacy is 0.887, the approximate
Chi-Square is 4,108.061, df=496, p\ .05. Thus, the
results showed that the data were appropriate for EFA
test.

The characteristic of satisfaction is used to measure
playability. After the EFA test, for Chinese respondents,
dimensions of enjoyable, exciting, fun, interesting, plea-
sant, relaxing, dynamic and intellectual belonged to joy;
dimensions of the novel, creative, original, convenient,
curious and fantastic belonged to novelty; dimensions of
stimulating, splendid and realistic belonged to the stimu-
lus; dimensions of useful, educational, effective, efficient,
practical, beneficial and trustworthy belonged usefulness;
dimensions of attractive, beautiful, appropriate and com-
fortable belonged to attractiveness; dimensions of easy
and difficulty belonged to easiness; and emotion and
harm was considered as a single characteristic based on
EFA results.

There are a few differences among dimensions in the
variables between Chinese and South Korean respon-
dents based on the EFA results. For South Korean
respondents, dimensions of enjoyable, exciting, fun,
interesting and attractive belonged to joy; dimensions of
the novel, creative and original belonged the novelty;
dimensions of curious, fantastic, stimulating, and splen-
did belonged to stimulus; educational, effective and effi-
cient belonged to usefulness. In addition, dimensions of
pleasant, relaxing, realistic and practical were defined in
group 1; dimensions of dynamic, easy and difficult
included in group 2; dimensions of beneficial, beautiful
and appropriate belonged to group 3; dimensions of
intellectual, convenient, comfortable and harmful
belonged to group 4; and dimensions of useful, trust-
worthy and emotional were belonged to group 5 (See
Table 2).

Discussion and Conclusion

This study focused on the influence of playability on
Chinese and South Korean game software users’ satisfac-
tion. An extended scale of playability incorporating a
usability scale was developed and empirically tested. The
findings showed that, for Chinese game users, most vari-
ables (i.e., joy, novelty, stimulus, usefulness, attractive-
ness, easiness and emotion) positively correlated to
satisfaction while harm negatively influenced satisfac-
tion. However, for South Korean game users, there are
no relationships found between dimensions of pleasant,
dynamic, intellectual, original, realistic, useful, educa-
tional, efficient, practical, beneficial, trustworthy, beauti-
ful, appropriate, comfortable, easy, difficult, emotional,
harmful and satisfaction respectively. In other words,
most of the traditional dimensions of usability models
had no relationship with satisfaction for South Korean
game software users.

In addition, the results showed that Chinese game
users had a higher level of exciting (D=0.439), relaxing
(D=0.552), novel (D=0.231), creative (D=0.267),
convenient (D=0.231), curious (D=0.276), stimulating
(D=0.367), splendid (D=0.273) and attractive
(D=0.293) compared with South Korean users’
responses.

The existing usability models are too specific to be
generalizable to game software; thus, these models lack
validity and reliability for various software products and
services (e.g., game software). The results of this study
showed that the playability scale is more suitable than
usability for evaluating game software products.

The usability model is important but deceptive for
evaluating all software quality. Certain researchers have
tried to define general usability models to apply to most
kinds of software. Playability, however, is generally
regarded as a special type of measurement model that
had more predictive capacity on game software products.
In summary, this study’s results showed that dimensions
of playability in terms of the enjoyable, exciting, fun,
interesting, relaxing, novel, creative, convenient, curious,
fantastic, stimulating, splendid, effective and attractive
positively influence game software users’ satisfaction.

The results of this study also show that it is useful for
users and practitioners to develop a game software play-
ability model with sufficient validity and reliability. The
classification of game software and game software play-
ability model should be designed mutually. The user eva-
luation should be the final standard for evaluating game
software quality. The results show that the playability
scale is more accurate than the ISO/IEC 25000 SQuaRE
and makes it easier to explain users’ performance. Thus,
it can be used as a better-quality model to help software
engineers solve development problems.

Jiang et al. 7
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Furthermore, structured, organized students activities
for enjoyable learning, liked by students to help goal
attainment, and increased understanding by young stu-
dents are all positively impacted by educational games
(Ibda et al., 2022). However, the question of how to
guarantee the quality of educational games and what
game designers may do in their development processes
still remains a barrier (Ahmad et al., 2014). The findings
of this study offer a fundamental understanding of the
quality’s characteristics (i.e., enjoyable, exciting, fun,
interesting, relaxing, novel, creative, convenient, curious,
fantastic, stimulating, splendid, effective, attractive) that
can affect users’ pleasure with game software. These
findings show promise for software developers to create
engaging educational games of the highest quality for
students to increase their motivation for learning as well
as their experiences, abilities, and critical thinking.

There were several limitations in this study. According
to playability and usability research, it can be found that
many definitions of usability and playability are based
on the ISO/IEC series of standards. Even though ISO/
IEC 25000 SQuaRE has been considered by software
developers as a relatively complete and accurate software
quality assessment model, studies conducted by Koh and
others have discovered many problems in using ISO/IEC
25000 SQuaRE. For example, the definition of usability
is particularly complicated and ambiguous, and so is the
definition of playability. This has caused a lot of ques-
tions on whether the ISO/IEC series of standards

including ISO/IEC 25000 SQuaRE can be used as a ref-
erence for the correct quality model, and whether the
usability and playability defined under the existing
framework are correct.

This paper only focuses on one type of software (i.e.,
game software), and there is a difference between game
software platforms, game software types and game soft-
ware genres. Further studies about playability should
focus on the perspective of game developers and stake-
holders separately. Indeed, only university students from
China and South Korea made up the study’s sample pop-
ulation. The results are therefore not generalizable, and it
is recommended that playability factors be investigated
in other places, such as the Arab world or Western coun-
tries, in order to determine how they affect game partici-
pants, including game users (e.g., students), developers,
and stakeholders. Third, this study is an exploratory one,
and further research should use confirmatory factor anal-
ysis or other methods to confirm and validate this study’s
results. Furthermore, the questionnaire’s items were
designed based on limited available literature with 33
dimensions about game software experience. Specifically,
there is no unified and identified groupings for dimen-
sions (e.g., attractive belongs to the attractiveness factor
for Chinese respondents but it also belongs to the joy fac-
tor among South Korean respondents). Further studies
should replicate and test those dimensions’ effect on
either users’ satisfaction or stakeholders’ expectations to
further confirm its validity and robustness.

Jiang et al. 9



Appendix
Questionnaire

Questionnaire for manuscript which entitled: Influence of playability on perceived game software quality: A compari-
son between Chinese and South Korean gamers

1. What is your nationality? 

 Korea      China       Uzbekistan    Other     

2. Have you ever played game software in the past week

 Yes   

 No (If you answer ‘no', you will not participate in the following questionnaire, thank you). 

If your answer is ‘yes', please continue with the questionnaire        

3. How many games have you played in the past week? 

 one       two        three      More than four 

Hello

This questionnaire is the basic material for providing relevant research on the 
development of the game software industry in China and Korea. Thank you for taking your 
precious time for the development of China and Korea’s game software industry. Your 
valuable comments on this questionnaire will contribute to the better development of China 
and Korea’s game software industry. There is no standard answer in this questionnaire. Please 
fill it out truthfully according to your feelings and thoughts. This questionnaire was 
conducted in an anonymous manner and the data obtained from the subject were for the 
research only. Thank you again for your hard work. 

In November 2019 

xxxxxxxx

                                                    

Depending on the best games you have played in the past week Complete the questionnaire on the next page (in reverse)

10 SAGE Open



h. What did the most memorable game feel from the games you played last week? Please indicate the degree of rele-

vance in the table below.

This game Completely Disagree Disagree Common Agree Completely Agree

Appropriate 1 2 3 4 5
Attractive 1 2 3 4 5
Beautiful 1 2 3 4 5
Beneficial 1 2 3 4 5
Comfortable 1 2 3 4 5
Convenient 1 2 3 4 5
Creative 1 2 3 4 5
Curious 1 2 3 4 5
Difficult 1 2 3 4 5
Dynamic 1 2 3 4 5
Easy 1 2 3 4 5
Educational 1 2 3 4 5
Efficient 1 2 3 4 5
Effective 1 2 3 4 5
Emotional 1 2 3 4 5
Enjoyable 1 2 3 4 5
Exciting 1 2 3 4 5
Fantastic 1 2 3 4 5
Fun 1 2 3 4 5
Harmful 1 2 3 4 5
Intellectual 1 2 3 4 5
Interesting 1 2 3 4 5
Novel 1 2 3 4 5
Original 1 2 3 4 5
Pleasant 1 2 3 4 5
Practical 1 2 3 4 5
Realistic 1 2 3 4 5
Relaxing 1 2 3 4 5
Satisfactory 1 2 3 4 5
Stimulating 1 2 3 4 5
Splendid 1 2 3 4 5
Trustworthy 1 2 3 4 5
Useful 1 2 3 4 5
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